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CHRISTCHURCH OFFICE 



IP Australia 
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AUSTRALIA 



Attention : Leopold Filipovic 



Re: PCT PATENT APPLICATION NO. PCT/NZ2003/000235 
Rocktec Limited 
Double Ended Drop Hammer 
Ourref: 122785/ 32 AH 



Thank you for your first Written Opinion dated 1^ July 2004. 

Refemng to that Opinion: 

Novelty and inventive step objections 

In light of the examiner's objections, the claims have been amended to 
incorporate features of a number of tlie original dependant claims Into new 
main independent apparatus and method claims. A copy of the new claim 
set Is enclosed together vA\h corresponding amendments to the description 
on pages 3-23 (marked up and final copy). 

The new claim 1 is directed to an apparatus for connection to an excavator 
or other machine. Such machine are used with drop hammers, powered 
drive-down hammers and the Kke which apply high impact forces to crush, 
break and cut concrete, rock, asphalt and other tough materials. 

Claim 1 now specifies the hammer is received within a housing with a drive 
mechanism for reciprocating the hammer. In its impacting role the hammer 
protrudes from an open lower opening. 
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^ ^ JAMES &WELLS 

At face value It may ap|Rr that simply reversing a drop hammeSwuld be ^ ^ " ^ " * ^ ^ " 

straightforward and therefore obvious to one skilled in the art. However, we 

draw the examiner's attention to the substantial period of availability of the 

separate aspects of the present Invention. Despite over 25 years of sudi 

availability, there has been no combination of features as disclosed by the 

present Invention. There are clear commercial incentives to reduce 

overheads in the construction and demolition Industry. The present 

invention provides several options for operators to make clear reductions In 

their overheads, such as the need to refurbish the hammer tool ends when 

worn out. The present Invention enables a hammer to be provided with two 

Identical tool ends, thus effectively doubling the service Interval between 

such refurbishments. 

Equally the ability of the present Invention to Incorporate two differing types 
of tool end enables a single machine to perform multiple tasks without the 
manpower and capital investment overheads involved in using separate 
machines. As the costs of such large machinery Is significant, the Incentive 
to avoid such duplication is far more pronounced than for small hand-held 
tools. 

As is well established, the Issue of obviousness must be judged in the 
context of a person skilled in the art relevant to the particular industry. The 
I rock/concrete breaking industry is conservative without continual Innovation 
or fundamental change In the machinery involved. This Is primarily because 
the machinery invoked operates on well-established, fundamental 
mechariical.principles which appear to leave little avenue for Improvement 

Thus, in the context of this industry, we submit that had the present 
invention lacked inventive step, it would have been Implemented decaides 
ago. It is only by the ubiquitous 'benefit of hindsight' that the present 
invention may appear obvious and we thus ask that the objection be 
withdrawn. 

Prior Art 

Regarding the prior art citations raised by tfie examiner, we provide the 
following comments: 

SU5S6 240 Matveevetal 

Matveev is the only citation relating to a machine of the general type of the 
present Invention with a redprocating drop hammer received . within a 
housing. A driving mechanism including a loop of chain with a projecting pin 
engages the weight to lift the weight, which then drops to Impact the working 
surface. However, the hammer does not extend from an opening end of the 
housing to strike the worthing surface, but rather it drops to strike the block 
14, the bottom face of which contacts the woricing surface. Thus the issue 
of interchanging the ends of the hammer Is superfluous as the surface 
impacting the woricing surface. I.e. block 14 would remain unaltered. 

US 4 81 3 494 Beard ef a/. 

Although the stake driver disclosed by Beard superficially appears to show a 
reversible hammer, the tool ends are not in fact interchangeable. One end 
holds a stake to be driven into the ground by impact from an elongated 
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sleeved rod with a poSb upper end. This pointed end may Wfted to »nt^e«-lectual property 

penetrate hard ground prior to driving the stake. This is achieved by 

reverelng the whole tool and not just the hammer portion. Thus. Beard does 

not disclose a means of reversing the hammer In a housing as taught by the 

present invention, nor does It provide any suggestion on how a drive 

mechanism may be coupled to the hammer for redprocation. 



US 3568 657 Gue and US 5699 864 Dvoi^k 

Gue utilises an elongated bar with two different tool ends, manually 
impacted by a sliding collar hammer impacting on enlarged shoulders 22, 24 
at opposing ends of the bar. Dvorak as uses a captive hammer portion 
sleeved about a bar with opposing tool head ends. In both Gue and Dvorak, 
and as per Beard described above, the whole device is reversed to utilise 
the other tool end rather than removing the bar from the hammer, reversing 
and reinserting. While the arrangement taught by Gue and Dvorak is 
practical for small handheld tools, it is unfeasible for large machinery as per 
the present invention due to the impracticability of reversing the hammer 
gnd housing. Thus, It is submitted Gue and Dvorak teach away from the 
present Invention. 

AU 16544/95 Brown, US 6 196 088 Youngren 

Brown simply discloses a pry bar type tool that may be dismantled into three 
portions for ease of transport. Youngren discloses a tradesman's hammer 
with a handle end portion adapted to be used In a striking role. In both 
Brown and Youngren^ there is no ^housing' in which the tool may be 
reversed, nor any driving mechanism and consequently neither ^own nor 
Ybt/ngren is of any relevance to the present invention. 

The applicant therefore respectfully submits that ttie above amendments 
and arguments overcome the Examiner's objections, and we look fonvard to 
receiving the international Preliminary Examination Report in due course. 



Yours sincerely 
JAMES & WELLS 

ij Andy Cable 

U Associate 

andyc@iaws.co.nz 
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A Prior art bt^^r nf \ha applicant's design is used In dUBlition work connected to 
an articulated arm of an excavator, skid steer or like machine. The breaker has a 
housing in which a drop hammer is received. A drive mechanism enclosed in the 
housing includes a loop o f chain having a doo fixed thereto and a motor for rotating 
the chain, the doa abutting a projection on the hammer to raise the hammer, moving 
it awav fro m an opening end of the liousino. The hammer is then dropped to extend 
from opening end of the housing to Impact the working surface. Although this 
breaker oerfonrts satisfactorilv. a number of tool chances on the excavator (e.g. 
swapping a concrete breaker with an asphalt breaker) are reouired during a 
demolition operation since different hammers are reouired depending upon the 
material to be broken. 



.. All references, including any patents or patent applications cited in this specification 
are hereby incorporated by reference. No admission is made that any reference 
constitutes prior art. The discussion of the references states what their authors 
15 assert, and the applicants reserve the right to challenge the accuracy and 



pertinency of the cited documents. It will be cleariy understood that, although a 
. number of prior art publlcattons are refened to herein, Oils reference does not 
constitute an admission that any of these documents form part of the common 
general knowledge in the art, In New Zealand or in any other country. 

20 It is acknowledged that the term 'comprise' may, under varying jurisdictions, be 
attributed with either an exclusive or an Inclusive meaning. For the purpose of this 
specification, and unless othenwise ; noted, the tenn 'comprise' shall have an 
. inclusive meaning - i.e. that it will be taken to mean an Inclusion of not only the listed 
components It directly references, but also other non-spedfied components or 

. 25 elements. This rationale will also be used when the term 'comprised' or 'comprising' 
is used in relation to one or more steps in a method or process. 



3 



10 



15 



20 



|jeci|fe^ 



It is an objec^Whe present invention to address the foiliiing problems or at least 
to provide the public with a useful choice. 

Further aspects and advantages of the present invention will become apparent from 
the ensuing description which is given by way of example only. 

5 DISCLOSURE OF INVENTION 



According to one aspect of the present invention there is provided a propoHod rod 
with at lea s t two end condition ehammer assemblv Indudina: 

oharaoteris e d in that - a housino: 



a hammer received in the houslno and t ho poc i tion of the end oonditjonc can b o 



r e v e r se d when requir e d; 

a drive mechanism for reciprocating the hammer, wherein 

the hammer is substantiailv elongated with first and second tool ends located at 
opposing longitudinal ends of the hammer, each tool end capable of extending 
through a lower opening end in the housing to strilce the working surface, the 
hammer assemblv characterised In that the hammer is capable of being removed 
from the housino. reversed and replaced in the housing, enabling either of the first 
and second tool ends orientated to extend through the lower opening end in the 
housing to be interchanged. 

According to another aspect of the present invention the hammer includes at least 
one protmsion on each of two opposing hammer faces adapted for engagement 
with the drive mechanism. 



According to a further aspect of the present invention the hammer includes a 
protnjslon thereon and the drive mechanism includes a loop of chain having at least 



one doQ fix IWhereto and a motor for rotatina the JBB. the doa abutting the 
protrusion to lift the hammer awav from the ooenino end of the housino. 



Preferably the housing is confioured for attachment to an articulated arm of an 
excavator or other machine and the drive mechanism is enclosed within the 
housing. 

In one embodiment, the hammer assembly further includes a cushion fixed near the 
opening end of the housing for enqaoina the protnision. 

In one preferred embodiment, the hammer is adapted to drop under oravitv toward 
the opening end of the housing before striMno the woricing surface. 

In one alternative emtxxjiment. the drive mechanism includes means for engaging 
and driving the hammer from the housing to strike the working surface. 

In a further prefenBd embodiment, the hammer is propelled to strike the woridno 
surface bv grawtv and by engagement with the drive mechanism. 

In one embodiment the hammer is cylindrical and multifaceted. 

According- to one embodiment, the opposing hammer tool ends are non-identical 
and may be fomfied in a variety, of conftauratio ns indudino a substantially flat 
surface, a blade, a substantially convex surface, substantially concave surface, or a 

spike. 

Preferably, the drive mechanism Is configured to lift the hammer includes at least 
two sprockets, and at least one doo and a chain, wherein a dog is attached to a 
chain and is adapted to enoaoe the protrusion. 

Preferably said chain is adapted to be rotated around said at least two sprockets, 
in one embodiment, said sprockets, doo and chain are aligned substantially parallel 
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to the hamml 




In an alternative embodiment said sprockets, doa and chain are aligned 
• . substantially pemendlcular to the hammer 

According t o a vet further aspect of the present invention the hammer assembly 
•5 further includes a conn ectino apparatus between the hammer and the hammer 
. housing, an d said connecfino apparatus is capable of elastic deformation, and is 
detachable. 

According to one aspect of the present invention there is provided a method of 
interchanging the tool ends on a hammer assembly, said method characterised bv 
10 the steps of: 

withdrawing the hammer from the housing, 
reversing the orientation of the hammer and 
reinserting the hammer Into the housino. 

According to another aspect of tho prosont invention th e re - is provided a drop 
15 hammor ossombiy i ncluding a hammor conflgurod with at loast two ond oonditiono 

ch aracte r isodinthat 

the position of th e ond cond i tions can bo rovorood whon roqulrod; 

Th e t e rm "propollod rod' i n aooordano e with - tho pros o nt i nvont i on should bo 
understood to moan on olongatod shaft that is propollod toward a matorio l in ordor 
20 to i mpart an impact. 

The propulsion of such a shaft can bo provided by gravity or by an aocolorating 
moans, or by a combination of tho two. 
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In preferred VodinrientSi the propollod rod hamrner is Vllongated shaft of either 
cylindrical or multi-faceted proportions that is able to be lifted in a substantially 
vertical direction prior to being released. 

In some embodiments, gravity is used to provide the propulsion required to impart a 
force to the ground beneath the sha fthammer , 

In other embodiments, the propo l lod rod hamrner is also able to function in a 
direcdon away from the vertical, allowing it to break material that is above ground 
level. The introduction of an accelerating means allows the assembly to function 
v^out such a large reliance on gravity to propel the shaft -hammer t oward the 
10 . ground or material to be broken. 

In proforr e d embodiments tho chaft is a hammer for use in a drop hammor 
assombly or dovico, and for oaso of rgferonoo tho shaft is horoaftor rofon^od to ao a 
hammor, although fliio chould not bo coon to bo limiting in any way. Tho hammor to 
houcod In a hamm e r housing, tho Intomal workings of which enabl es the hammor to 
15 bo liftod and roloasod to impart force to tho ground below the hammor. 

. . It should be appreciated that it Is an advantage of the present invention that the 
^ I propollod rod hagimer fs directly impacting the material desired to be broken, it is not 
striking an intermediate tool. This means that the system as a whole is simple and 
there are less moving parts to wear and fall over time. Each face can be reinforced, 
20 or built up after wear, and the hammers themselves can be replaced. 

In some embodiments, a connecting mean s or cushion is provided between the 
hammer housing and the upper end of the hammer. 

In preferred embodiments, the connecting means Is able to undergo elastic 
defomiation, thereby storing potential energy when being held In a tensloned state. 
25 When the hammer is at the peak of Its vertical movement, the connecting means is 
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The term 'e^lien ^tool end i n acxx)rdance with the (Bint invention should be 
understood to mean an^too Ltho chapo of tho curfaoo of oaoh f itted or formed at the 
longitudinal end of the propol l od rod, or tho fao o hammer.T -4^^i6 wherein the s hape 
of the tool end surface eeuld-lncludes a substantially flat face, a blade, a convex or 
concave cup or a point however, these are listed by way of example only. For ease 
of reference throughout the specification, the temfi face' will be used to refer to the 
condition of each end of the propelled rod, however, this should not be seen to be 
limiting in any way as a blade or point is not usually refenred to has having a face, 
although they are Intended to be included here when the temi face* is used. 

In prefen-ed embodiments, the hammer with at least two e nd faco ot ool ends is 
characterised in that the e nd faco ot ool ends are of different configurations. 



In further prefenred embodiments, two tool ends of th a hammer has -have t wo 
different faces, one at either end of the hammer where one of the end faces of the 
hammer could be of a substantially flat, vride face in order to provide a large region 
15 of impact beneath the hammer, imparting the ability to weaken or break larger 
regions of britHe material. 

In further prefened embodiments, the other end face on the alternate end of the 
• hammer could be in the form of a blade, therefore allowing ductile or plastic material 
to be broken up. 

20 It should be appreciated that the tip or end of the hammer could also be configured 
in other ways to be suitable for other types of material or demolition jobs. The tip 
could, for example, be in the shape of a spike or sharp tip, Instead of a blade, 
although this is listed by way of example only and should not be seen to be limiting. 

While drop hammers configured to cope with various types of materials do exist, 
25 there does not appear to be a single drop hammer device that allows many types of 
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materials to ^^roken by the same piece of machiner^ftout significant amounts 
of meclianical work or down time required to achieve this. 

While it should be appreciated that some drop hammer devices could have the 
impact face at the end of the hammer removed in order to either renew the tip or 
5 face, or to alternate between a wide and nanow impact face, tiie amount of stress 
and strain placed on any nuts or bolfe in that region would be Immense. The 
likelihood of bolts or the like shearing through failure due to high Impact loads would 
: be greatly Increased. This can be disadvantageous when there are deadline 
pressures or limited access to repair resources. 

10 Another problem Inherent with changeable tips is that a certain degree of expertise 
Is required in order to ensure the new tip is conecUy mounted In its seat and tension 
bolts having the appropriate tools to do so. Any misalignment of ttie new tip wItt) the 
seat will result In rapid damage of the tip and k)ss of all precision of both the tip and 
seat mountings. 

15 With regard to the present Invention it should be appreciated that the nature of the 
material will determine the configuration of tiie hammer face. It Is therefore 
• envisaged that shouki a machine be needed for a job with several types of material, 
more that one double ended hammer could be supplied, as the hammer could be 
ejected and a.whole new hammer put into the housing which has different faces. 

20 The faces and tips of both ttie flat and bladed ends of the hammer could also be 
reinforced witii material, or rebuilt due to wear down. 

According to anothor asp e ct of tho pr e s e nt I nv e ntion thor e is prov i d e d a method of 
revoroing tho orientation of Uio hammor, 

charaoterio e d in that 
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the hammoF ^PWwitt idrawn, rovorood and roin serte^lW^ to oporating pooition. 

Aooording to a furttior aopoct of tho procont fnvontion thoro io provid e d a mothod of 
r e voroing tho oriontat i on of tho hammor within tho hammor houoing. whorein tho 
hammer hao at loaot two end faooG y 

ohanaoterisod in that 

tho hamm e r can bo withdrawn from tho hammor houc i ng, tho pocition of tho ond 
faooc rovorood and tho hammor roinsortod i nto itc operation pooition. 

It is an advantage of the present invention that the ability to remove the hammer 
from the hiammer housing, reverse the direction of the hammer and reinsert it Into 
the housing is a simple matter that could be undertaken by one peison. 

It should be appreciated that hammer will have certain projections that enable it to 
be lifted within the hammer housing to its peak vertical position. In order to reverse 
the orientation of the hammer, thereby exposing the alternate end of the hammer, 
those projections would need to be matched on the; alternate side also. 

In prefenBd embodiments, the additional projections would be poslttoned to the left 
or right of the original projection, on the same face. 

However, it should be appreciated that the projections could be positioned on the 
alternate face, depending on the shape of the hammer housing, and the way in 
which the blade is reinserted Into ttie housing on reversal. 

Should the hammer be connected to a tensioned cable, that cable would need to be 
disconnected and then reconnected after re-orientation of the hammer, therefore 
also meaning that any connecting means would need to be matched on the 
alternate side of the hammer. 
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A prior art b^fter of the applicant's design is used in cfl^lition wori( connected to 
an articulated arm of an excavator, skid steer or like machine. The breaker has a 
housing in which a drop hammer is received. A drive mechanism enclosed in the 
housing includes a loop t)f chain having a dog fixed thereto and a motor for rotating 
5 the chain, the dog abutUng a projection on the hammer to raise the hammer, moving 
it away from an opening end of the housing. The hammer is then dropped to extend 
from opening end of the housing to Impact the woridng surface. Although this 
breaker performs satisfactorily, a number of tool changes on the excavator (e.g. 
swapfMng a concrete breaker with an asphalt breaker) are required during a 
10 demolition operation since different hammers are required depending upon the 
: material to be broken. 

All references, including any patents or patent applications dted in this specification 
are hereby incorporated by reference. No admission is made that any reference 
constitutes prior art The discussion of the references states what their auttwrs 
.15 assert, and the applicants reserve the right to diallenge the accuracy and 
pertinency of the cited documents. It will be deariy understood that, although a 
number of prior art publications are referred to herein, this reference does not 
constitute an admission tliat any of these documents form part of the common 
general knowledge in the art, In New Zealand or In any other country. 

20 It is acknowledged that the tenn 'comprise' may, under var^ng jurisdictions, be 
attributed with either an exclusive or an inclusive meaning. For the purpose of this 
specification, and unless ottienwise noted, the tenn 'comprise' shall have an 
inclusive meaning - i.e. that It will be taken to mean an inclusion of not only the listed 
components It directly references, but also other non-specified components or 

25 elements. This rationale will also be used when the term 'comprised' or 'comprising' 
Is used in relation to one or more steps in a method or process. 
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It is an 



obje( 




ie~ present invention to address tlie foi 




ing problems or at least 



to provide the public witfi a useful clioice. 

Furttier aspects and advantages of the present Invention vAW become apparent from 
ttie ensuing description which is given by way of example only. 

5 DISCLOSURE OF INVENTION 

According to one aspect of the present Invention there Is provided a hammer 
assembly induding: 



10 - a drive mechanism for reciprocating the hammer, vvhereinthe hammer is 
substantially elongated with first and second tool ends located at opposing 
: longitudinal ends of the hammer, each tool end capable of extending through a 
lower opening end in the housing to strike the working surface, the hammer 
assembly characterised in that the hammer is capable of being removed from the 

15 housing, reversed and replaced in the housing, enabling either of the first and 
second tool ends orientated to extend through the lower opening end in the housing 
to be interchanged. 

According to another aspect of the present invention the hammer includes at least 
one protrusion on each of two opposing hammer faces adapted for engagement 
20 vrith tiie drive mechanism. 

According to a further aspect of the present invention the hammer includes a 
protmslon thereon and the drive mechanism Includes a loop of diain having at least 
one dog fixed thereto and a motor for rotating the chain, the dog abutting the 
protrusion to lift the hammer away from the opening end of the housing. 



a housing; 



a hammer Deceived in the housing and 
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Preferably tfVRousing is configured for attachment Mm articulated amn of an 
excavator or other machine and the drive mechanism is enclosed within the 
housing. 



In one embodiment the hammer assembly further includes a cushion fixed near the 
5 opening end of the housing for engaging the protrusion. 

■ In one preferred embodiment, the hammer is adapted to drop under gravity toward 
; the opening end of the housing before striking the woridng surface. 

;ln one alternative embodiment, the drive mechanism Includes means for engaging 
. and driving the hammer from the housing to strilce the working surfece. 

10 In a further preferred embodiment, the hammer is propelled to strike the woridng 
surface by gravity and by engagement with the drive mechanism. 

In one embodiment the hammer Is c^indrical and muitifaceted. 

: AccordHig to one embodiment, the opposing hammer tool ends are non-identical 
and may be formed in a variety of configuratfons induding a substantially flat 
15 surface^ a blade, a substantially convex surface, substantially concave surface, or a 
spike. 

Preferably, the drive mechanism Is configured to lift the hammer includes at least 
: two sprockets, and at least one dog and a chain, wherein a dog is attached to a 
chain and is adapted to engage the protrusion. 

20 Preferably said chain is adapted to be rotated around said at least two sprockets. 

in one embodiment, said sprockets, dog and chain are aligned substantially parallel 
to the hammer. 

In an alternative embodiment said sprockets, dog and chain are aligned 
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substantlallylBfljendlcular to the hammer. 

According to a yet further aspect of the present Invention the hammer assembly 
further Includes a connecting apparatus between the hammer and the hammer 
housing, and said connecting apparatus is capable of elastic defomiation, and is 
6 detachable. 

According to one aspect of the present Invention there Is provided a method of 
interchanging the tool ends on a hammer assembly, said method characterised by 
the steps of: 

• . withdrawing the hammer from the housing, 
10 . • reversing the orientation of the hammer, and 
reinserting the hammer into the housing. 

In preferred embodiments, the hammer is an elongated shaft of either <^indrical or 
multi-faceted proportions that is able to be lifted in a substantially vertical direction 
15 prior to being released. 

In some embodiments, gravity is used to prowde the propulsion required to impart a 
force to the ground beneath the hammer. 

In other emtwdiments, the hammer Is also able to function In a direction away from 
the vertical, allowing it to break material ttiat Is above ground level. The introduction 
20 of an accelerating means allows the assembly to function witiiout such a large 
reliance on gravity to propel Vne hammer toward ttie ground or material to be 
broken. 

It should be appreciated tiiat It is an advantage of the present invention that the 
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hammer is dMiy Impacting the material desired to beWken, it Is not striking an 
intenfnediate tool. This means that the system as a whole is simple and there are 
less moving parts to wear and fail Over time. Each face can be reinforced, or built 
up after wear, and the hammers themselves can be replaced. 

5 In some embodiments, a connecting means or cushion is provided between fiie 
hammer housing and the upper end of the liammer. 

. In prefenred emtiodiments, the connecting means is able to undergo elastic 
deformation, thereby storing potential -energy when being held In a ten^oned state. 
• . When the hammer Is at the peak of its vertical movement, the connecting means.is 
10 : extended: to a tensioned position. When the hammer is released, Vne potential 
energy stored in the connecting means in ttie fbnn of tension is released and ttie 
h^immer is accelerated toward the ground wltti greater energy tiian that provided by 
gravity alone. 

US Patent No. 4.844,661 describes a drop hammer that utilises a reversing 
15 electromagnet to provide botii lift and repulsion to the hamirier. The electromagnet 
is engaged to raise tiie drop hammer to ttie top of Its radius of movement. The 
electromagnet is then reversed and both gra>^ty and the repulsion of the revered 
electromagnet combine to accelerate the drop hammer to the ground, increasing the 
force vi^h which it hits tiie ground. 

20 Jt is a limitation however of such a system ttiat the type of ground or material to be 
broken by tiie hammer is detemiined by the shape of the hammer and this cannot 
be easily varied. For the device to wori^ witii brittle materials when it is configured to 
woric witii ductile materials, a considerable amount of down time would be needed to 
fit a new hammer. 

25 US Patent No. 5.248,001 describes a drop hammer tiiat utilises a spring or springs 
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within a drofSnDmer housing that are fuHy oompresflKhen the hammer is at 
maximum vertical height l>efore dropping. As the springs expand, the hammer is 
acx»lerated toward the ground again increasing the force at which the face of the 
hammer hits the region undemeath. 

. 5 It is a disadvantage of this system also that the type of material to be bn>ken by the 
hammer is set by the shape of the end of the hammer and this cannot easily be 
varied. Accordingly, the hammer can only be used to break one type of material, be 
it brittie or ductile or the like, and a second machine would be needed on site for 
other materials. 

•: 10 The terni 'tool end in accordance with the present invention should be understood to 
mean any tool fitted or fonned at the longitudinal end of the hammer, wherein the 
ishape of the tool end surface includes a substantially flat face, a blade, a convex or 
concave cup or a point, however, these are listed by vray of example only. For ease 
of reference throughout the specification, the term 'face' will be used to refer to the 
.15 condition of each end of the propelled . rod. however, this should not be seen to be 
limiting In any way as a blade or point is not usually refen-ed to has having a face, 
although they are intended to be included here when the tenn face' is used. 

in prefen^ embodiments, the hammer witfi at least two tool ends is characterised 
In that the tool ends are of different configurations. 

20 In further preferred embodiments, two tool ends of the hammer have different faces, 
one at either end of the hammer where one of the end faces of tiie hammer could 
be of a substantially flat, wide face in order to pro\dde a large regton of impact 
beneath the hammer, imparting the ability to weaken or break larger regions of 
britUe material. 

25 In furtiier prefenred embodiments, ttie ottier end face on the alternate end of tiie 
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hammer cot 



in the form of a blade, therefore all( 




luctile or plastic material 



to t>e broken up. 

It should be appreciated that the tip or end of the hammer could also be configured 
in other ways to be suitable for other types of material or demolition jobs. The tip 
5 could, for example, be in the shape of a spike or sharp tip, instead of a blade, 
although this is listed by way of example only and should not be seen to be limiting. 

While drop hammers configured to cope with various types of materials do exist, 
there does not appear to be a single drop hammer device that allows many types of 
materials to be broken by the same piece of machinery without significant amounts 
10 ; of mechanical work or down time required to adiieve this. 

While it should be appreciated that some drop hammer devices could have the 
impact face at the end of the hammer removed in order to eittier renew the tip or 
face, or to alternate between a wide and nanrow impact face, the amount of stress 
and strain placed on any nuts or bolts in that region would be Immense. The 
15 likelihood of bolts or the like shearing through failure due to high impact loads would 
be greatly increased. This can be disadvantageous when there are deadline 
: pressures or limited access to repair resources. 

Another problem inherent with changeable tips is that a certain degree of expertise 
is required in order to ensure the new tip is conrectly mounted in ite seat and tensfon 
20 bolts having the appropriate tools to do so. Any misalignment of the new tip with the 
seat will result in rapid damage of the tip and loss of ail precision of both the tip and 
seat mountings. 

With regard to the present invention it should be appreciated that the nature of the 
material will detennine the configuration of the hammer face. It is therefore 
25 envisaged that should a machine be needed for a job with several types of material, 
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more that oh^puble ended hammer could be supplieMI the hammer could be 
ejected and a whole new hammer put into the housing which has different faces. 

The faces and tips of both the flat and bladed ends of the hammer could also be 
reinforced with material, or rebuilt due to wear down.lt is an advantage of the 
present Invention that the ability to remove the hammer from the hammer housing, 
reverse the direction of the hammer and reinsert it Into the housing is a simple 
matter that could be undertaken by one person. 

It should be appreciated that hammer will have certain projections that enable it to 
be lifted within the hammer housing to Its peak vertical position. In order to reverse 
the orientatfon of . the hammer, thereby exjwsing the alternate end of the hammer, 
those projections would need to be matched on the alternate side also. 

In preferred embodiments, the additional projections would be positioned to the left 
or right of the original projection, on the same face, 

However, it should be appreciated that the projections could be positioned on the 
alternate face, depending on the shape of the hammer housing, and the way in 
which the blade Is reinserted into the housing on reversal. 

Should the hammer be connected to a tensioned cable, that cable would need to be 
disconnected and then reconnected after re-orientation of the hammer, therefore 
also meaning that any connecting means would need to be matched on the 
alternate side of the hammer. 

It should also be appreciated that as the hammer has varying end configurations, 
the means for raising the hammer would need to be positioned to any side of the 
hammer, not positioned at the end of It. 

In prefenred embodimente, the means for raising the hammer to Its peak vertical 



10 



position woi 



by a side chain and translation do] 




ingement The chain 



rotates around two sprocl<ets positioned alongside the hammer. The chain has a 
translation dog that engages a projection positioned on the side of Uie hammer. As 



5 with tiie rising of ttie translation dog. Ais the hammer reaches its maximum vertical 
lift height, ttie ti^nslation dog rotates around tiie chain sproclcet and ttie hammer Is 



In further prefenred emtxxJiments, once tiie ti^nslation dog rotates around the 
sproci<et and tiie hammer begins to fall, Uie rotation of ttie chain will mean the 
10 tifanslation dog. will comiB up against and engage the projection on ttie alternate side 



reversed. The translation dog will therefore Impart a downward force to ttie 
hammer. Increasing the acceleration of the hammer over a short distance due to the 
speed of rotatton of the chain. Once the hammer picks up sufficient speed, gravity 
15 will increase the rate of decent of ttie hammer and the translation dog may no longer 
engage the projection. 

According to another aspect of ttie present invention there is provided a drive 
medianism for a drop hammer which includes 

a translation dog adapted to engage witti at least two projections provided on a drop 
20 hammer to move said drop hammer, and 

a drive system associated with said ti^nslation dog, said drive system being 
adapted to move the translation dog, 

the drive mechanism characterised in that 

tiie translation dog is adapted to engage witii a lifting projection provided on said 
25 drop hammer to translate tiie drop hammer in a first direction, and adapted to 



the chain is rotated, ttie hammer will llflt as ttie projection affixed to ttie hammer rises 



released. 



of the hammer, which Is there In order to allow ttie direction of the hammer to be 



11 



engage with ^pparate drive projection provided on sal^bp hammer to translate 
the drop hammer in a second direction opposing said first direction. 

According to another aspect of the present invention there is provided a drop 
hammer v\diich includes 

5 at least one lifting projection adapted to engage with a translation dog to translate 
the drop hammer in a first direction, and 

at least one drive projection adapted to engage with a translation dog to translate 
the drop hammer in a second direction opposing said first direction 

In prefenred embodiments the drive system includes at least two sproclcets, at least 
10 one endless chain and at least one translation dog. 

In some embodiments, the hammer may be operated using the chain and 
translation dog drive down an^ngement at an angle up to 120 degrees away from 
• the vertical axis. In this case, the down stroke of the hammer becomes an upstroke 
and the effect of gravity is negative. Accordingly, the hammer and translation dog 
15 drive-down system become a drive-up system and essential for the hammer to 
function. 

Throughout the specification the tenm lirst direction' may be associated with an 
upward movement of the hammer when the drop hammer devices is operated in a 
substantially vertical position. This should not be seen to be limiting however as in 
20 the case where ttie drop hammer de\nce is operated at an angle above the 
horizontal, that first movement becomes a downward movement in effect, but the 
overall intention of the term should be interpreted as being the same. 

Furthermore, the term 'second direction' may be assodated with a downward 
movement of the hammer, or in a direction opposite to that of the first movement, 
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although ags^ps above, this should not be seen to t>e l^phg in any way. 

Throughout the specification reference is also made to a 'chain' or 'drive system' 
however these tenns are listed by way of e^^mple only and should not be seen to 
be limiting in any way as the means for moving the translation dog could be by a 
. 5 ram drive where the translation dog pivote up and down with the movement of the 
ram drive. 

Furthennore, the terni 'chain' Is listed by way of example only and should not be 
■ , seen to be limiting in any way as belt drive could also be used to move the 
translation dog around the sprockets. 

10 In prefenred embodiments the lift projection is a protrusion that is attached to the 
hammer, is configured to engage tfie translation dog and is positioned so as to be 
engaged by the translation dog as it moves past the lift projet^on. The translation 
.dog will engage or abut the lift projection and cause the hammer to I'rfL When the . 
translation dog rotates over the upper sprocket, the lift projection is released and the 
15 hammer will released in order to fall. 

It should further be appreciated that the lift projection may be detachable and 
therefore replaceable as it wears. 

in other preferred embodimente the drive, projection is a protrusion that is also 
attached to the hammer on the alternate side to the lift projection in such a position 
20 so as to be engaged by the translation dog as it moves past the drive projection on 
the downward stroke of the hammer. The translation dog will engage or abut tiie 
drive projection and cause the hammer to be driven in the direction desired, vi^ich is 
usually downward. The drive projection will be released when the speed of decent 
of tiie hammer increases beyond tiie speed of rotation of tiie chain. 

25 In some embodiments when the drop hammer device is being operated in a position 
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above horizdiK the translation dog may remain engaPPwith tlie drive projection 
until it rotates around the lower sprocket 



It should further be appredated that the drive projection may be detachable and 
therefore replaceable as it wears. 

6 In prefen^d embodiment there are two sprockets that assodated vwth the drive 
system. Throughout the specification those sprockets are often refen:ed to as upper 
and lower sprockets. It should however be appredated that those terms are relative 
to the position of the hammer when in operation and as such, tiie temi upper 
sprocket will refer to the sprocket at tiie upper end of tiie drop hammer device when 
10 it is .t)elng operated in a substantially vertical position. This will also apply to ttie 
temi "lower sprodcet' as well and should however not be seen to be limiting in any 
way. 

The translation dog may be fixed to ttie chain, and chain may rotate around ttte 
sprockets at speed. Accordingly, tfie translation dog can engage a lifting projection 
15 when tt\e translation dog is moving. The lifting projection can be attached to ttie 
hammer and as such, the hammer will be moved In the direction that the tixinslation 
. dog is travelling and, when tiie hammer is being operated In a position below 
horizontal, the hammer v/ili rise. 

When tiie translation dog reaches tiie top sprocket and is rolled over same, tiie 
20 lifting projection is released. The hammer will continue to t^vel until ttie force of 
gravity stops tiie motion of tiie hammer and the hammer will ttien change direction. 

It should be appredated that at the moment when the b"anslation dog engages tiie 
drive projection on ttie down sti-oke of tiie hammer, tiie hammer may be moving in 
an upward or, downward direction, or may even be stationary, depending on ttie 
25 speed of the chain, and accordingly, tiie speed of travel of the translation dog over 
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the sprocket. 



In some embodiments, if the speed of rotation of the chain were slower than the 
time tal<en for the hammer to reach its maximum height (where the downward force 
due to gravity is equal and opposite to Vne upward motion of the hammer), then ttie 
5 translation dog could engage the drive projection while the hammer were already 
beginning its downward motion. 

It should therefore be appreciated that as the translation dog engages the drive 
projection, some stress and wear could be imparted to the chain, the surface of the 
tixinslation dog engaging the projection and tfie projection Itself. Furthennore, a 
10 knock or jolt may be noticeable as tiie translation dog engages tiie drive projection. 

In ottier embodiment, if the speed of rotation of tiie chain were faster ttian ttie time 
taken for tiie hammer to reach Its maximum height (when operated in a position 
below horizontal) ttien the translation dog would reengage tiie projection while the 
hammer was still moving in an upward direction, 

15 It should be therefore appreciated ttiat ttie upward motion of the hammer could be 
intenrupted by tiie translation dog engaging ttie drive projection after rotating over 
.tiie Upper sprocket. Such an intenruption of ttie upward motion of the hammer could 
place undue stress on the chain, the translation dog and the projection, causing 
increased deterioration of Uie drop hammer device. 

20 In preferred embodiments, the speed of rotation of the chain wltti translation dog 
attached may be matched to lengtti of time taken for tiie hammer to reach its peak 
movement and come to instantaneous rest before beginning to fall. The translation 
dog could then engage tiie drive projection as the hammer were beginning to gain 
momentum In the downward directi'on, and the engagement of the tananslation dog 

25 against the drive projection could be smooth in motion causing a minimum amount 
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of wear to th4|^slation dog. the chain and the drive prjjBlon. 

It should be appreciated that same situation would occur, regardless of the 
orientation of the hammer away from use in a vertical position. Accordingly, while 
reference in the specification may be made to the hammer reaching Its maximum 
5 height, one skilled in the art would recognise that this tenn should not be seen to be 
limiting. When the drop hammer device is operated near or above the horizontal, 
the fiammer would reach a maximum distance away from the material to be broken. 

Accordingly, an ideal location could be identified as to where to place the projection 
to be engaged by the translation dog on the downward stroke. If the chain were mn 

10 at a constant high speed, being approximately 2.5 metres/second, the hammer 
would be released and want to continue Its travel upwards by appro}dmately another 
300mm due to momentum imparted by the lift speed. Before the hammer had 
stopped the upward motion, the translation dog would have already proceeded over 
the top of the upper sprocket and be on the way down, therefore engaging the 

15 projectton on the hammer while the hammer were still travelling upward, and in 
some cases the hammer may have only travelled 100mm of the 300mm upward 
motion. 

Such an engagement while the hammer was still in an upward motion could cause a 
. high level of impact, potentially damaging ttie drop hammer device. 

20 Accordingly, tiie speed of tiie sprocket can be slowed momentarily so that ttie 
translation dog's travel around the upper sprocket may be reduced from 
approximately 120 milliseconds to approximately 70 milliseconds at full speed. The 
slowing of speed of roteition of tiie chain may have the advantage of allowing tiie 
hammer to complete its upward motion and reach the point of zero motion before 

25 Oie ti^nslation dog engages the projection. 
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It should holPer be appreciated, the slowing of thd^Ptecket by momentarily 
reducing its speed of rotation is listed by way of example only and should not be 
seen to be limiting in any way. Other means of matching the position of the 
translation dog to the motion of the hammer may be utilized and such would be 
recognised by someone skilled in the art 

According to another aspect of the present invention there is pro>nded a method of 
adjusting the speed of operation of a drive mechanism such as describe above. 

characterised by the steps of 

a) determining the position of a translation dog provided with said drive 
mechanism, and 

b) changing the speed of movement of the drive system when the 
translation dog is disengaged from a lift projection associated with a 
driven drop hammer. 

in preferred embodiments the drive system is driven by a pressurised hydraulic fluid. 

In further prefened embodiments the speed of the drive system is modified through 
changing the pressure of the hydraulic fluid used to drive same. 

It should be appreciated that by adjusting the hydraulic flow to the sprocket drive, 
the sprocket will pause or slow In speed of rotation briefly, imparting a change in 
speed to the chain, thereby allowing the speed of the chain to be matched to the 
rise and fall of the hammer. This change in speed of the chain provides the ability to 
match the travel of the hammer to the drive down of the translation dog. Therefore, 
ttie hammer may be driven down from the highest point possible and thus maximum 
benefit from gravity may be gained for the remainder of the down stroke of the 
hammer when the hammer is used in a position below the horizontal line. 
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This is an ad 



ige in that if the hammer is ain at a hit 




ite, then the matching 



of the downward movement of the translation dog can be matched to the point of 
instantaneous zero movement of the hammer regardless of speed, allowing the drop 
hammer device to be optimally operated. 

5 Furthennore, by optimising the timing of the down\A»rd movement of ttie translation 
dog to the instantaneous moment of the hammer, an increase of up to 100% in 
power may be achieved when using the same weight hammer and the same 
number of blows per minute. 

Alternatively, if the blow per minute rate is Increased by 100% and the weight of the 
10 hammer halved, the same power as a hammer not utilising a drive down chain, 
translation dog and projection combination may be achieved. 

Additionally,, when tiie drop hammer device is operated at low angles from the 
horizontal, or even at substantiaily horizontal, an increase in power of 40% may be 
achieved, in comparison with no power at all with a standard hammer device not 
15 utilising the drive down chain, translation dog and projection combination. 

In furtiier embodiments, a spring to anrest tiie movement of ttie hammer at ttie top 
of the stroke could also be utilized In the drop hammer device. The spring could 
make the moment of contact between ttie ti-anslation dog and tiie projection on tiie 
downward stroke of tiie hammer more reliable when Uie drop hammer device is 
.20 operating at different angles or at varying stages of lubrication. 

A hammer needs to be regulariy greased In order to operate optimally. A reduction 
in grease causes a slovwng of the blows per minute the hammer can achieve due to 
friction. A newly greased hammer will travel higher on the upward stroke when 
released from the tiranslation dog than a dry hammer and as such, an inconsistency 
25 is introduced in Uie time taken for the hammer to slow down after being released 
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from the trarWon dog. 



In preferred embodiments, the introduction of a spring to the region above the 
maximum height of the hammer may. help to an-est the upward motion of the 
hammer, once the hammer has been released from the translation dog, providing a 
consistency of operation regardless of the level of grease on the drop hammer 
device. 

In other emt»odiments, when the hammer is being operated at a laige angle from 
the vertical, particularly in a newly greased state, there Is very little gravity to an^est 
the movement of the hammer after the translation dog releases It. Accordingly, the 
hammer will have enough force to potentially damage the upper end of the drop 
hammer casing, potentially even punching through the end of the drop hammer 
casing In a worst-case scenario. The introduction of a spring to the drop hammer 
device as described above may arrest the motion of ttie hammer and therefore 
avoid damage to the upper end of the drop hammer casing. 

Accordingly, the combination of the chain, translation dog and projection with the 
spring may provide the ability for the drop hammer device to be utilised at high 
angles, even above the vertical. This is a distinct advantage over the prior art and 
allows entire buildings or the like to be broken up by one machine. 

In other embodiments, the hammer housing can have a number of posts or uprights 
positioned near the exit point of the hammer from the housing that are cushioned. 
The cushioning would lessen the impact of the projection of the side hammer 
housing and potentially lengthen the lifetime of the hammer itself. The cushioning 
could be replaced over time as it wore out. 

It should be appreciated that the hammer would t>e positioned at an appropriate 
height above the material or ground to be broken and as such, that ground would 
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receive the IWPrity of the impact force and not th^Kjection or cushioning. 
Accordingly, the cushioning will wear out, but at any cushioning system would be 
designed for easy removal and replacement with little down time. 



The advantage of having a drop hammer device with two differing faces that can be 
5 reversed with ease is that the same piece of equipment can be used on sites where 
varying types of material are required to be broken. This reduces the cost of a job 
requiring both brittle concrete and ductile asphalt or the like to be broken. It also 
enables the operator to switdi easily between both types of Impacting at short 
notice. 

' .10 The ability of a drop hammer dewce to be applicable In varying situations is also an 
advantage in that the drop hammer device desc^bed herein does not return the 
Impact yibration back to the excavator and therefore the operator. As the hammer is 
not physically connected to the housing, unless by the tensioned means alone, the 
' Impact of the hammer does not Impart any vibration to the housing. Accordingly, the 
15 driver is not exposed to high levels of vibration and therefore the job becomes more 
tolerable over extended periods of time. Additionally, the driver does not welcome a 
break vy^n differing types of material are revealed and needed to be broken and a 
fiew machine required. Instead, the comfort to the operator is high, and the damage 
to the excavator itself from extensive wbration is non-existent. 

20 A further advantage of a drop hammer device that includes a drive down means is 
that the pressure of impact can be increased substantially, allowing the same 
machine to increase Its worictoad. Additionally, If the weight of the hammer is 
halved, the speed of impacting can be increased while maintaining the same impact 
pressure. This also provides an improvement over the prior art and would allow a 

25 single machine to increase woric capacity or type of material applicable for impact by 
a drop hammer device. 
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Furthermore.^Vaddition of the drive down means is thUiie drop hammer can be 
operated at angles away from substantially vertical. The drop hammer may even be 
used at angles up to 120 degrees away from the vertical, meaning that the hammer 
is operating not as a drop hammer but as a drive hammer, allowing one machine to 
5 do the Job of both a drop hammer device and a jack hammer or the like. 

A further advantage of the present Invention is that the ability to change the speed 
: of the rotation of the chain to allow the translation dog to engage the drive projection 
Is the ideal position is that wear of the drop hammer device Is minimised and the 
smoothness of operation is maximised, allowng an operator to handle longer 
10 woricing times with full concentration. 

Furthemiore, variance in use of the hammer brought about by greasing of the 
hammer Is minimised by inclusion of the spring. Variations In operation are also 
: minimised, reducing wear and variation In responsiveness of the drop hammer 
device, allowing for a more consistent operation of the device. 

15 BRIEF DESCRIPTION OF DRAWINGS 

Further aspects of the present Invention will become apparent ftxjm the follovring 
description which is given by vray of example only and with reference to the 
accompanying drawings in which: 

Figure 1 is a diagrammatic illustration of a prefen-ed embodiment of the 
20 present invention; a 

Fkiure2 Is a diagrammatic representation of a preferred embodiment of the 
present invention showing ttie side on view of the drop hammer with 
lifting means, and 

Figure 3 is a close-up diagrammatic representation of a side view of the drop 
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the cushioning means a^^tating chain. 
BEST MODES FOR CARRYING OUT THE INVENTION 

With reference to figure 1. there is illustrated a drop hammer (1), encased within a 
hammer housing (2) which is attadied to a hydraulic excavator generally Indicated 
5 by an-ow 3. 

With respect to figure 2 there is shown a close-up of a drop hammer device 
generally indicated by arrow 4. The drop hammer device (4) consists of a hammer 
(1) with a dull end (5) and a sharp end (6). a projection (7). a raising mechanism 
generally Indicated by arrow 8, the raising mechanism in the form of a rotating chain 
10 <9), with two cogs (10 a and b), a hydraulic activating means (11) and a hammer 
housing (2). 

With respect to figure 3 there is shown a side view of the hammer (1) with the 
rotating chain (9), the two end sprockets (10 a and b) which the chain (9) rotates 
around, a translation dog (1 2) which engages the projection (7) on the hammer (1 ). 

15 Also shown if figure 3 Is the cushioning means (13) that the hammer (1) can rest 
against when situated in its lowest vertical position. 

When the drop hammer (1) is operating, the rotating chain (8) with translation dog 
(12) rotates. 

The translation dog (12) engages the projection (7) situated on the side of the 
20 hammer perpendicular to the rotating chain (9). 

As «ie chain (9) rotates, the translation dog (12) rises, lifting tiie projection (7) which 
In turn raises the hammer (1). 

When tiie projection (7) rises to a point level with the upper sprocket (10a), the 
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translation cl^pi2) rotates over the top of the upper sjKket (10a) and releases 
the projection (7). allowing the hammer to fall. 



When the hammer (1 ) has completed its fall, the translation dog (12) positioned on 
the rotating chain (9) will then engage the projection (7) and repeat the vertical lift 

5 Also shown in figure 3 is the cushioning means (13) that the hammer (1) can rest 
against when situated in its lowest vertical position. If the hammer (1) is not In use, 
the projection (7) will rest against the cushioning means (13) so that the hammer 
can either be moved or transported without banging against the hammer housing, or 
damaging the rotating chain or the like. 

10 ..Not shown Is the tenstoned means that can be attached to a point just below the 
upper end of the drop hammer (1). As the hammer (1) rises to its upper vertical 
limit, the tensioned means is stretched. When the translation dog (12) is rotated 
and the projection (7) released, the hammer (1) Is pulled In a downward direction, 
accelerating the hammer (1) into the ground due to the release of the tensioned 

15 means. 

Aspects of the present invention have been described by way of example only and It 
should be appreciated that modifications and additions may be made thereto without 
departing from the scope thereof. 
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CLAIMS: 




1. A hammer assembly induding: 

- a housing; 

a hammer received in the housing and 

- a drive mechanism for reciprocating the hammer, v^erein 



the hammer is sut>stantially elongated with first and second tool ends located at 
opposing longitudinal ends of the hammer, each tool end capable of extending 
through a lower opening end in the housing to strilce the working surface, the 
hammer assembly characterised In that the hammer is capable of being 
removed from the housing, reversed and replaced in the housing, enabling 
dther of the first and second tool ends orientated to extend through the lower 
opening end in the housing to be interchanged. 

:2. The hammer assembly as claimed in claim 1 wherein the hammer includes at 
least one protrusion on each of two opposing hammer faces adapted for 
engagement with the drive mechanism. 

3. The hammer assembly as claimed in dalm 1 wherein the hammer includes a 
protrusion thereon and the drive mechanism indudes a loop of chain having at 
least one dog fixed thereto and a motor for roteiting the chain, the dog abutting 
the protrusion to lift the hammer away from the opening end of the housing. 

4. The hammer assembly as claimed in any one of claims 1-3, wherein thie 
housing is configured for attachment to an articulated amn of an excavator or 

. other machine and the drive mechanism is endosed within the housing. 

6. The hammer assembly as claimed In any one of daims 1-4, further including a 
cushion fixed near the opening end of the housing for engaging the protrusion. 

6. The hammer assembly as dalmed In any one of claims 1-4, wherein the 
hammer is adapted to drop under gravity toward the opening end of the housing 
before strildng the working surface. 
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7. The han^^ assembly as claimed In any one of dMr 1 - 4, wherein the drive 
mechanism Includes means for engaging and driving the hammer from the 
housing to strike the woridng surface. 



8. The hammer assembly as daimed in any one of daims 1 - 4, wherein the 
hammer is propelled to strilce the woridng surface by gravity and by 
engagement with the drive mechanism. 

S. The hammer assembly as daimed in any one of the preceding daims wherein 
the hammer is cylindrical. 

10. The hammer assembly as daimed in any one of daims 1 to 7 wherein the 
hammer is multifaceted. 

11. The hammer assembly as daimed in any one of the preceding claims wherein 
the opposing hammer tool ends are non-identical. 

12. The hammer assembly as claimed In any one of the preceding claims wherein 
the tool ends are configured as a substantially flat surface, a blade, a 
substantially convex surface, substantially concave surface, or a spike. 

13. The hammer assembly as daimed in claim 1, wherein the drive mechanism 
configured to lift the hammer indudes at least two sprockets, and at least one 
dog and a chain. 

14. The hammer assembly as daimed in daim 13 wherein a dog is attached to a 
chain and is adapted to engage the protrusion. 

15. Hie hammer assembly as claimed in any one of claims 13 or 14, wherein a 
chain is adapted to be rotated around said at least two sprockets. 

16. The hammer assembly as daimed in any one of daims 13 - 15, wherein the 
sprockets, dog and chain are aligned substantially parallel to the hammer. 

17. The hammer assembly as claimed in any one of claims 13-15, wherein the 
sprockets, dog and chain are aligned substantially perpendicular to the 
hammer. 
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18. The hai 



assembly as claimed in any one. 



[alms 13 - 17, further 



Induding a connecting apparatus between the hammer and the hammer 
housing. 

19. The hammer assembly as claimed In any one of claims 13-18, wherein the 
connecting apparatus is capable of elastic defonnation. 

20. The hammer assembly as claimed in any one of claims 13-19, wherein the 
connecting apparatus is detachable. 

21. A metfiod of interchanging ttie tool ends on a hammer assembly as claimed in 
any of ttie previous daims, said mettiod characterised by tiie steps of: 

• wittidrawing the hammer from ttie housing. 

• reversing the orientation of the hammer, and 



reinserting tiie hammer into ttie housing. 
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ABSTRACT 



• 



The present invention relates to a drop hammer assembly including a drop hammer 
configured with at least two end conditions, characterised in that the position of the 
end conditions can be reversed when required. Also claimed is a method of 
reversing the drop hammer with respect to the drop hammer housing. 
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